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ABSTRACT : PROBLEM TO BE SOLVED: To obtain the subject catalyst having excellent olefin 
polymerization activity by including a specific transition metal compound, an 
organometallic compound, an organoaluminumoxy compound, etc. 

SOLUTION: This catalyst comprises (A) a transition metal compound of the formula (M is 

a transition metal atom of the groups 8-1 1 of the periodic table; R 1 to 

R 10 are each H, a hydrocarbon group, an organic silyl, an alkoxy, an aryloxy 

and at least one of R 1 and R 2 has an aromatic or an alicyclic ring; 

(n) is a number satisfying the valence of M; X is H, a halogen, a hydrocarbon group, etc.) 

and (B) at least one compound selected from (i) an organometallic compound of the 

groups 1 , 2, 12 and 13 of the periodic table, (ii) an organoaluminumoxy compound 

(conventionally known aluminoxane) and (iii) a compound (Lewisx acid, ionic compound, 

borane compound, carborane compound, etc.) to be reacted with the transition metal 

compound of the component A to form a counter ion. 
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£^k 

(2) <y-fcf>, bA-xy\ x-JvLx— -f>K f h7t 
F077 y^k'^ft+T', h U T/l-^^T^ 5 — 7 A 

(3) r#>\ ^y-fc'>\ b^y^t'^WM^XbO 
T)\>*iVT)V $ xt7 A& tfco^tir A- 5 --7 AfL^rfe 

[0047] fciJttTyl/ = 7 ^yJi. '>iOWH^JS 
£»2:MLttJ;V'. * ft: 0iR£ tlft±lfitf)TA 5 J 

*s®l-ci&*l ft t& . jt ^csiifi? 4 ft «r ^ ^ 
[0048] T)Vis^y*mmtz>w,i<zm^c>ti& 

T A- 5 -7A , h >J xf;P7^ S ->7A S b'J 7"o 
T )V 5 — »7 A . MM V 7°o M)VT)V 5 — *7A . h D n- 
7*f-/UT/l^5— ^A, h '.M V7>Ar/U$— »7A, h 
'Jsec-7>;l--TA-5— >7A. h'Jtert- 7'^/LTA S- 
>7A, I- V^y+Jl-Til 5. — ^A. h'J^^T^S 



n-'/A. I- U^-y-hA Tyl.-$-'7A, h 'Jxv-A-T/bS 
— ^McEO h 'J T/l-^f /L-T/l- 5 —"7 A , h U ^.7 n>\ 
>7A, h !J>yn.^-^^-;UT;P5— ^M. 
ftt'CO }- 'J y-707j^.;lT;l/i — ^A. > :A =f-)VT)V 
ylf/l-7/VS-7A^D»JK, ^ 
X^-/irA'S— ^AT'o* K. •/MV7f/l7/K-') 
A^a'J K^-t'O^Ty^^TA-S— >7Ay\7-f K, y- 
XW/l-;- »7A^N-f H^^ F , >M y7'f-/LT/u5 

T /U- 5 - »7 AX h Jf H 5&r k"<7) ^'T/U=¥ /U-T /l-S-^i 
T/U n^f >- K , yxf /k7/l.-S-7A7 x / Jf-/ 1'^!: 

[0049] -li-L^^a^. hiJ7;^;l^7/kS-7 

A . h 'J >7 o7;^*7yi. s -7^*^ i L < , HJ 

:A -r>lTil 5 - »7 A^'# (Cjf 4 L V\ 4 ft 7VL 5 ./ If 

yzmmtzmzm^htLhwskTJU = x^A^ftt 
lt , Tie— m^x-m^ix^ 4 v rv-ivriv 5 X.17A 

[0 0 50] (i-C 4 H 9 ) x Al y (C s H 10 >, 
6. ) 

±ie« «t a i-*«r/w 5 A^t-^ni , 1 msmx-i 
ftti 2 ffiw±ffl^^-r ffl ^ btih . 

[005 1 ] TA-5 y ^-tfy^SSMW?^ ^ilS^i: 

LTii ^y-tfy, Kn-xy, ^fyi/y, yyy. ^y 
y ^K^mmm^m. ^y?y. y. ^t? 
y\ -X7?y. T$y\ Kf*y. ^-^r^>\ ^y 7 
?T$y%¥coffiffim&Zi\yltm. -y?'a f <y?y, ^7 
n^ify, y?n^-?^y, y fA-y^n^y ^ y^r 
^E8ffi6^b*«*> tfV'Jy. rim. fflto&ZvxGrA 
S*4ftti±ie^#ift^bKfg. fllflS^^t/K*, flUS 

=r)V . fh7tHn77y^ fc* ox— -r *: ffl v \h z. 
t i>X'* & . d*i^<7>*«EO ^ ^4#C^SSlMfbkS4 
ft(iBgIS^Mfbk«//1ff4 Ivk 
[0052] £tz*%>mx'mv>t>iriz>^y-ey^mitn 
^WT>v 5 x»7A^^ is\k-£M±. 6 ow^y-fe'y(c 

SW-TSA 1 BWA 1 S^ttffTiiSl 0%WT. 
4 1 < « 5 %tTF, ^(=»4 t < li 2 %MTX'fo K) . ^ 
y^yiztt LX^M&tfzimM&X'$>&. 

[0053] ^mmx-m^htLh^mTHi-^A^ 

Mt^Uk LTTii.' TEHR* (III) t?«$<iftsKa 
y&^Aft*tiTA- 5 xr7A^-Jf yOrWS i b 

[0054] 
U18 ] 
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R'2 R 1 1 

\ I 
A1-0-B-0- 

/ 

R 1 2 

[0055] . r 11 immm=?$w i - i owkmi: 

J;<. '^ofygf. yn^fyl, ffifftT^ 

[00 56] itrjfe-« (III) T*S<T.*sKnySr* 

V ) TflSil 4 TA^^stf n yitk 
Rii-B- (OH) 2 ••■ (IV) 

i£14iS££4>T\ -SO "C-^iaiOiSST- 1 #~ 2 4 B#Fb^ 
[0057] liTfB— «3£ (IV) ■?aS*L*TA^A'jKD 

KL n-7'f-A;ji'ny6S. V7*^-A-#nyi§, n-^x 
Atfnylg. j. : 7n^y^^Dyl, 7i-^ny 

tf'ayffiL 3.5-t*X ( b 'J 7^0.*^ AO 
a >'K4' if #**frf kixl> . ■- ft <7>4>T't4 . * ^ A- #o 
yl§. n-^-fnyt, >f VT'f-ikJKoyR. 3.5-y* 
7 **n7 x xA-tfa yS§, 7 ? Wn7i xa -sK 

[00 58] -)5:7;WrKnylJ:R)E*ti-|. 
^WDV 5 A ft^ i: LtftWCli . 7* A- S/^f 

[00 59] iiX^£D0*>. hiJT^^n-s-^ 

h ',Mf-ATA'5x *7-k. K'.)x-f-A-TA' = x>7A, h 
U Y V 7'f^T/u S —*7i+t>m£ LV\ 1 

[0060] ±3Z<?>£ d =5:(B-2) ^TA-Sx^A:** 
>"ffc&ftli. 1 «*«lT4fet±2«JjUiffl^^*Tffl^ 
£>ill> „ 

(b-3) mm^mit^m t r<s l r >f a- yttzxm-tzit 
Mi 

a-') t . ) t±. fnras£wt£* (a) tKm 
ttt ltj±. #iw 1-50195 o-shhb. mmw- 1 

- 5 0 2 0 3 W^¥3 - 1 7 9 0 0 

«. #ffl¥3 - 1 7 9 o oe^ig. mm^s -207 



R 1 2 

/ 

\ - (III) 

R 1 2 

7 0 3#-&fB, » 3-20770 4-^-&fg. USP 
- 5 3 2 1 1 0 6^4f(C®ttS*l«:'M -f 

tt -ft £ft - <+' y Wt-^ftfc XV* a y > ft « ft* ^ £ 

[006 1] MffcWCti. A-fXiSi: LTii. BR 

) X'*zti&it&mtfm? ^ tzttubv 

7^tnstSn>.' hU7x-^a>\ Mix (4-7^ 
tn7x ) #n y . h U * ( 3, 5-y'7;^o7 x - 
;u) ,fny. hUx (4-7;WD^f;l-7i-;H tf'o 
>. h i Jx(<y?7.Wn7i-;Ht'n>', M)x 
(p-h l>;W ;t«oy, mjx (o-MJA) #ny, h'J 
7. (3,5-x^f;17i-)P) dfn^if* 8 *^^*. 

[0062] <fty&tt.itmt Lt{i, fck ^arne- 

^ (V) ■CflS*i4-lk-&«* < *ff^it*. 
[0 0 6 3] 
[ft9] 

R 1 5 

l - ( V ) 

R 1 7 

[0064]^, R 13 kLT«±, H + , jftl#-*7J* 

y. *7.*rL^A*^7f>\ y?n\7WKJX-/P 
^^5j-y. SfMS**1-^7xa-t^^A^^7j-y^ 

[0 06 5] R' 4 -R i7 t±, S.^zn-X'^WZit^ 

v-)imxhh« mti}>v-$.-*7i»i}irisvh ixm 

f;l-7i^;l-) *;^")i,*f^y. {z?*+>V 
-? x -;t- ) ij)vx-*?h.f)*is ytc tcDHKm*;im- 

[0066] miery^-^^^^yi: Ltitwc 
i± s h^f;i7>t-7^f*y, h'jxf-A-ry 
^r-^A^^y, b'j/otwyt-^iAW 
y, b^y^ivry^-^^^y- i-'J (n-7> 
a ) Ty^-^^A^y^t'cob 'jTA^-nTy^- 

*72±fii~isy : N.N-y^«7-'J-^A*W>'. N, 
N- y-X^-A-T- 'J 2*1] y . N.N-2,4, 6-^> ^ ^ 
+rt,T—V ~*?J*Att yt£ t'COH. N- > ; TA ^ ATx "J 

-*7j±i}j-ity ; is {4 yrnt;H ryt-^Mf 
ty. yy^DMy^Ty^z^A^fTr/^ t'o £y 

[ 0 0 6 7] ma*X*-^A*^*yi: LT*#Wt 
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-/I- ) it 1**7 V 'J T 0 ->l* X* 

[0068] R 13 b L-Xlt. J]f\if--^I*J]^J{V . T 
> t - *?i*irt-*'y+£\£im £ L< . ifttc b U 7 x-;l- 

[0069] *fc>f *>fflt&fab IT . I- D T/l^/W 

> ? r /u * /vr > - •? a*s . b'jr'j-^^t-^ 
A*a& b'$m?Z> ZbhTZZ* 
[0070] b 'J T)V*)Vm&TV*z-*7l&b LTft 

x-/U) *7fiS. b'J (ri-7>yU) 7>'t-Wf h5 

(p-Mf/lO *7*. hVX+ArTy*— -7A-fb5 
(o-h'J;P) *»7S, b'J <n-7"f-7P) ry^-^Af 

f7 (^y^7^D7i-;H *7l?L b'JTntVL- 
Tyt-^rh? (o.p-y^f^x^) *73L 

x— /U) *<7*. bl) (n-7*f\fcO Ty^r-^Af b5 
(p-h^Wo^Wx-^) tf^fiS, b'J (n-7" 



(0 Et 2 ) a B G 



[0075] 
[0076] 
C ft 1 1 ] 



0 




CF 3 



(VII) 



CF 3 ' ii 

[00771 *7 yfc&tot LXMimtzu. tzbUi 

■T##7> (14) ; fx C b 'J <n-7>7W T>^- 
•7A) y+tfl— K t"X C b»J (n-7'f-yl-) T> t — 
<7A) r^^b-h. t'X C b'J (n-T'f-yW) 7yt- 
t?a) ^y-r^jf'u— K fx Cb'J (n-7*f-;i/) 7y 

^-t7AD b'T77*U- K fx Cb'J (n-7W) T 
yt-^JfA^DOf^^-h. fX CM) (n- 

ifW— :*>-<Z>ffi ; b'J (n-7>;l ) TV^-^Ah'X 
( brtf^W FKT-'^^b-h ) 3^h»| 

(III), fx [ b 'J (n-7'^/L ) ry^-OA) fx 
( Kr#'W H 7 4 b" b' X* b ) - -y 7VHg)I 
( 1 1 1 ) & h'O^S 7 y7-3f yaxsfe z&Wf ft 

[ 0 0 7 S ] y-it&mb LTftfcWfctt. fcfc 



-f-'l) 7y^->)Afb7 (3.5-> ; b 'J 7;l--^"a^f-;l-- 
7x-;H tf^f!^ b'J (n-7>/W) Tyt-Wfh 
7 ( o- b A- ) * *7« & £-/) ; mf t> tL & , 
[007 1 ] N.N-y7yK./t 7^ 'J ->7AJgi lT=Rft 
WtC(i. fctitfH.N-i;jCf-/PT— y -7Afh5 (7 
x-/b) *7St. N.N-yXf/PT-'J-^Af^ (7 
x-^) *73R, n^-lA.b-^Ofm-tVT-V-VJ* 

[0072] Sy : T;^/PT> ^e-^Aiflt L-TftWtWtC 
i±. /StitTS/* (1-7'obH 7y*-7Afh7 (^ 
>"?7/M-n7xX/H ^>7J^, y'i/ -^CK^v-yl/Ty 
x-?Afh7 (7x-/H ^^^is^W^ix-g.. 

[00733 $ *ymti?mb LT , h 'J 7 x — 
A XjK- ?? Af" h 7^ x ( ^ 7;l-^-o 7 x —/I- ) 
*l/-h. N,N-y>W- 'J— >7Afh7^ ('O 
?7/lvtn7x-/H 7xO-t — >7Af h7 

C<y^7iW07x-;H rffU--— K h')7x-/W 
/K->> A^y ; 7 x ^y^ n^y ^ v ; x -;Hg(^ . 
N . N- > X.1->l T — 'J - >7 y 9 7 x — )l > t> > 
y'i;;im, Ti£5C (vi) (vii) -casn**^* 
•fk^ftpSri: **Jf 4 - <t h . 

[0 074 3 

Htl 0 3 




CF 3 



, - (VI) 

CF 3 ' U 

i.{f4-77^V7-^7>' (14). 1.3-y*^V^-i« 
7y (13), 6,9-^^/^* (14) . Hf 

Fr*^W h'7-^ hM^W>y*^Vt*7 
y. ^y=rij^ h'7-f H-i. 3- ^^-^-1,3-^77 ;t 
/t*7y s /.S-y^^A^yf^^^y ( 1 3 ) . 2, 
7-y*/W^yf**7y (13) . WtIj*^ 
H-7,8-y7f ;L~7, 8-y*;l-A7 yf* * 7 >' . Ff 

y\ h»J (n-7*f-/t) T^X^Al-^/^N-f*^- 
K h'J (n-7^) Tyt-^Al-rJ/W^yfA-f 
U- h«; (n- 7^/1-) 7yx-<7Al-*;W<Kf* 
#lx-h. h'J (n-7'f-A ) T>^:— 7Al-h'J^^l- 
y'J /P- h, MJ (n-V^-iV) Ty 

t~>7A7'at-l-7)^A'Kf^^l'- F. h'J (n-7 
7^/U) T>^-'7A6-^;l.-AN^7>#U—b ( 14) , h 
U (n-7^A-) Tyt-^AM^Ar^-fL-h (1 
2) . h'J (n-7'f-A ) Ty^z—^dxl-fDVrs^y^fij 
if-V-Y (13), h 'J (ri-7>;P) Ty^fe— *7A7,S- 
^/^^y ^^b-h (12). I- 'J (n-7*^) 
ryx-^A^^yl^A^yf^^l^-h (12) , 
b>; (n-7>/t ) 7yx-7AKf*A^( ]<yj h'-8- 
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:Aj->l~7,9- : Jfi)l>^y^J}#l'-h. F 'J (n-7'-?- 
/U) TV^—^^Vifi]^ YvA F-S-Xf-/l/-7,9- 
y# #Uv ^ > iff] XU- F . h >J ( n-y^JU ) T >' t - 
^^^f^W F5^( K-8-7>;l--7.9-i-" ; ^A'NV7>' 
T#;tf>— F. FU (n-^f ;k) ryt-w^yf* 

f. fd (n-7'f-.'i) ry^—^^y-ffi^A y?a 
f. h u (n-7"^-/u) Ty^—^isyyT-h^-i y^A 

F-4,6->'7'n^-7-#>l^^ ^f**V- F3ri:"iDT— 
^■>^tg; F'J (n-T^f/F) ryt-^At'x (y^N 
F'7-4 F*-1.3-> f ;&/WV-*-jtfl'— M rJ.'s/H-Bttg 
(III). F'j (n-7-f-A ) T>t->)A« (*?y^fil 
>\A YvA Y-lA-y'ijlVr^y^filKV—Y) fill 

din. i- 'j (n-rt^jr^-Wt'xi^yf* 

>\A F'7-f F7,8-y*yW«yf*;f{V- t- ) 

F&Js (in). FD (n-7'f;K ry^-^^x C7 

-yt-/H$s (HO. (n-7'f-yi-) ry^-^At' 
7. (^yfti^A y?a Y-7,s- i y%)W^y7 s *7tfi' 
-F) flligts (in). hU (n-y^u) ryt-OAt' 

7. (*?yfi}^A Y?A V-l, S-'J fills <*?> ? fitfU 

-F) (in). hj (n-7"f-^) ry^-^^t" 
f^'-nv-h) &B£ta (in). h»J (n-7>/i.-) ry-t 

-^AtX (7-h'W H5-f F'-7,8->^iHW7,8-^"# 
Jl's^y^fi^U-Y) ^oAWa(III). F 'J (n-7' 
f-;l) Ty^-^^t'^ (h!)7"o^7^A^ K^-Y 
I^.S-x^/W^^X^^^-F) 3A";L'hgg^ (II 
I). F'JT. CF'J (n-7'f-/l) Ty-^-^A] h'7 ( <7 
Vifiirs-i YyA M-*/lA«yf A*'V-h) 7o 
ASS*& (HI), t'x (Ml (n-7W) ry^-^A) 
h'X (^yf^W F5-f F-7-A/IA*^yf*^y- 
F) ^>#y^ia (IV). t'7 CM) (n-7W) Ty 
^-^iO t'7. ( ^yf^fA^f Fv^f K-7-*;M^y 
T##L— F) 3 Art.- FiStS (III). txCFU (n-7* 

f-;M ry^-vA) fx (^yf^w Y?A Y-i- 
rt/W^yf-'tfjKl—M -vTvUSta (IV) t£Ho>£i 

[0079] Ji!£<0J: d3:(B-3) *yitA *ymt& 
Ut. 1 a#?sfet-*^{±2ffiW±$l^#-ti:-Cfflv^tL 

i>. tfc. *m*nizi%z>*i'7 -< yM&mm&iz. -tie 

^ASHt-S* (A) . (B-l) jm&Wt&te. (B-2) 

( b ) fc t, c, ^stie t-cttatt-* ± ^ tc'sm.^®. 

ffifc ( C ) TV vC t <t V">„ 

[ooso] ( c ) ffieragfflft 
*^TifcW2«StTfl3v^*i* (C ) saiWMftSfls 
tt. *fl»4fcJ4»<^b£arC*->-C. tt&Pl 0-3 



0 0/xiri. *F4 l<i±20~2 0 0;iziiitf>Wfa#£^L 

ixa^immm-mmK . **mc«4s i o, . 

Ah O:; . MgO. ZrO. Ti0 2 . B 2 O s . C 
aO. ZnO. BaO. ThO, t^dix^* 
#tfil^ . fci: xif S i 0 2 -M g O . Si 0 2 - A 1 2 
0 3 . S i 0 2 -T i 0 2 . Si 0 2 -V 2 0 5 .Si 0 2 - 
Cr 2 0 3 . SiO r Ti0 2 -Mg05r>'*:«it5): 

ta*-e#&< rtL^^^t-s i o 2 *j it^A 1 2 o 3 

[0081 ]^. ±IE*NraMt1Wi^M<7)N a 2 C O 

3 , K, C0 3 , CaCO, . MgC0 3 . Na, SO 

4 . Al 2 (S0 4 ), . BaSO, . KN0 3 . Mg 

( N0 3 ) 2 . A 1 (N0 3 ) 3 . Na 2 O. K 2 O. L 

i 2 o^t'ORis, mmm. iis. BMtsufi*** 

[00S2]^Oi;')^(C) m?4^McUttBS X 

\ > 4,il4fi{«i . ttftffiW^' 5 0 - 1 0 0 0 rn 2 / g . 
«it<(41 0 0~7OOm2 /-gcOigffltc^O. IB7L 
SWA^O. 3 — 2. Scm'/g^tltft*;!:*^ 

1 L v \ MfIW±. ifiWtcetT 1 0 0- 1 0 0 0 C. 
iJ£ L < (4 1 5 0 —7 0 0 *C-CMl£ LT fflV \(»tl& . 

[0083] $ 4> tc . *^(cffl ^>l> i t <r>x°% &mi 

Ttimfo ( C ) t LTi±. K@A S 10 — 30 O^mfiOK 

if I, i k S , i*ife*ttHk^«fc LTii. x^U 
>-. rnfuy. 1-7' fy. 4-^^-;u-l-'0 : f>' 5 5:i:* 
c7) K«1K^S^ V 2 — 14tf0«-^1^7^y«r ±fi!t^ k L 

[0084] sj-u 7 ys&mMt&i.* ± 

iE^=td^a#&s(t^ (a) t. (B-i) ^rtSAHfb 

(B-2) W^T^5-'7A^-^Mb-^!lfc < fCX(B- 
3) A if yitA * >&(£-&bfrt>W£tlh&% <khl 

wnfc&fa ( b ) k . ig-SfciB trac&^ftffl* ( c ) 

[0085] fi^Rltti, =g-jS;*^«ffla. IStaJWF 

a) ^ (a) fc, (B-i) ^msmitizm. (b-2) 

r;l- 5 - <7 A** Mfc&IUfc J: t>' (B-3 ) A*y[tA*y 
ititSVifr bMttti h ^ < k i> 1 ( B ) (W 

T#tc r fi£^ (B) j t^'), ) J: Srff*WHUrcfi-& 

(2) (A) hfiJc^ (B) £^*>S«$-£;£*flt££ 

(3) b!c^ (A) hfR* (B) Sr^fi6«J**-«:^:ftHSJ« 
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(i) iftir • \ «r riuwrt (c> t-ffli#L^fii«jEpS. 
km 

(5) dkv ■ •• • '• i >±mz=fmm (c> c 

(6) b!i >; « .\ • ; n < D ) > (C) 
mn l fzf&W u'c if : , t ( B ) Z&MwWfr'CM. 

&mzmu '* u j. i .'>n> ftf&ft ( b ) ii, h— t<> 
s*£ ->-:<, 'to t v . 

(7) Otif t » • r «r il'.Wffc (<:: ) £fiflrLfc*H»« 

»C J64ui- o hd. : - ' ■ k, ; t rii /r < B ) « . H— T t S 
[ 0 0 S C> ] I XC-'^j: -t-4UH«: ( c ) Iz&ft ( A ) fc 

iM» ( b > .vmn r-ii^LAj(it»4!f.^{i^^7 4 y 
* t Tii-&5<i': v • : c t v . 4.%«!fltc^-s,^-u7 > 
^S-^^rifrCJ i . I i!- ' • t • , r- * u 7 * y M^fflJSHKo 

[ 0 0 S 7 ] 4^c'H-: :i . *fi SaHfr&Sr 

T8 4 . fi!fiJ*fi is JMtn »-: ffli >^il4^S1i^-ft7KS 
JKKfcL/CHfW-K^i. 7o»{y. 7*?y. ^y;?y. 
^fy^7?/. *7 9> . T#y, KfjJ^s £T 

' y-ify. Mix> . * > l» >&i:"tf)3HMJL^t*3!& : x 
fl/y^D'J|-', Jmno-tfy, y7nD^^y5:i: 
*v \ o y >« fLi^-i t zi\t> wflMii *lf 
Sit #-C'§ . U -M > Bfl-*ig8i: LXm^Z Z\ t 

[ o o s s ] jLid^t -i l- 7 i >nizmm&$:m^^ 

X. >-0>&ir$:il'jl3RlX* f&tt (A) ti, 

RlEOTl 'J-v Ml V). iISlO- s -l 0" 2 ^;U. Sf 
£ l < f± 1 0 - — 1 (,r ! tn t ^rl. i 9 ^ST'fflv ^ ^ix 

[0089] nSt^r a:-l > Ji. E&5HB-1) ( A ) 4> 

i0»^SIsi^r ( M ) 'r^)t'lJt C(B-l) /M] i)K M 
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